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Fixation time, smiling vocalization. and fret/cry were recorded to obtain 2
complete picture of infants’ responses to facial stimuli over the first year of life. Four
stimuli were presented to 120 infants. Results of fixation data indicate that (1) there
is a marked decrease in fixation toward facial stimuli within the first year, (2) at all
ages boys look longer than girls, and (3) in the first half year realistic stimuli were
preferred, and in the second half year nonrealistic stimuli were preferred. The results
of smiling and vocalization were parallel: (1) both increasec over the first year, 2)
girls smiled and vocalized more than boys, (3) realistic facial patterns elicited more
smiling and vocalization regardless of age. Fret/cry data were included to determine
if stimuli would elicit consistent fear or unpleasant responses. Results indicate (1) a
decrease in fret/cry over age. (2) that boys show more fret/cry than girls, and (3)
that stimuli fail to elicit consistent or observable fear responses. The difference
between the measures suggests that the responses are under the service of two
systems, one affected by familiarity and novelty; the other, by innate releasing
mechanisms or social learning. (DO)
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Abstract

Four d{fferenflfacial‘sfimulf we;e presented ?o.app?oximafely

| "~ 120 infants wifﬁin the first year gf life in order ‘"0 observe any
developmenfal.changes in interest in faces. \Fou; measures,&e?e taken:
fixation fiﬁe, smilfng, vocalization and fret/cry. The fixation data,
especially for girls, Qaried'over_fhe #frsj vezr, with realistic
stimuli eliciting'more looking in the first half year and di;-
tortions eliciting more Iooking'in +he second:half vear. Stimulus

B differences in smiling and vocalfzafion remained'invar}aﬁf err-age
and indicéfed that reaiisffc.faces elicited more smiling and vocali-
zation than distorted faces. The difference between these measures

. and fixation suggest that the responseé are under the service of

two different sygfems, one affected by familiarity and novelfy.and

the other by such processes as inpafe releaéing mechanisms or

social learning.

DUUlLolY

r




TSN VT RV e

Infants' Responses to Facial Stimuli During the First Year of Life:

Exploratory Studies in the Development of a Face Schema

Michael Lewis, Helen Campbell & Betty Bartels

Fels Reseakch Institute

Research on the response to human faces proceeds from a'variefy
of experimenfallobjecfives. .There éresfhosé investigators who are
intferested in the infant's response'fo the face as a measure of social
interaction (Ge?gifz, 1965; Ambrose, 1961). dfheés wish to determine

what aspects of the face are attractive to the infant and how much

of the facial pattern need be present to elicit responses such as

smiling or attention (Spitz & Wolf, 1946; Watson, 1966). S+ili
another interest in human faces deals with the genéral exploration
of schema development using the face as a.developing schemata.

A schema may be defined as a relafivély‘pe?sis?enf organized
classification of information, a model wh%ch the organism utilizes
in arrang?ng information. A% any given point in his development, an
infant has schemafa.af different points of development which with

~time will codify and. then alter toward or be rejected for new
schemafa.v Wheﬁ tThe inbuf from the environment or experiment maféhes

a recently or nearly formed schema, the infant will spend long periods
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looking at that input. After the schema is wé!f developed, the infant
will lose interest in stimuli which match it.. Thus, if a stimulus
‘array partially violates an existing schema, the violation will

elicit attention. Howéveb, "¢+ +he violation is so radical that the
infant cannot percelve his schema within it, he will not spend tfime

: _ Bartels & Fadel,
looking at the stimulus. We (Lewis,/1966) have called those stimuli
which match the schema "familiar," and Thosé which do not, "novel."

Kagan and Lewis (1965) using 6-month-old infanfg showed tThat
photographs of faces elicited more fixation than face-like stimuli
such as the facé of a panda bear; while Lewis; Kagan and Kalafa+
(1966) showed that a photograph qf a male face when presented 7o
6-month-old infants elicited more fixation than a line drawing of a
facg. However, when these stimuli were shown +6 the same Ss at 13
months, the line drawing elicited more fixation than did the photo~ |
graph.

Investigation of developmental changes.in“reSponse to facial
stimuli over the fi?gf year is rare, Mosf of the existing studies
are concerned only wifh the development of the smiliﬁg respénse.
Moreover, the work on the smiling response ana its change over age
has dealt primarily with live human faces, either male or female,
and not with pictures of faces or face-like stimuli. The purpoée.
of the present sfudy,.fheﬁéfore, was to investligate the devéIOpmenTal

+rends in the interest value of faces and face-~like stimuli and

relate any changes to schema acquisition.
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Recently, Kagan, Henker, Hen-Tov, Levine and Llewis (1966) showed
+hat for 4-month-old infants, more than one response measure was
needed to demonstrate stimulus differentiation. Moreover, Lewis,

. (1966) and Lewis (1967) 'suggested that fixation ftime and such

emsme

%

behavior as smiling and autonomic change ref!ecf differential .aspects

of an attenftive response. Fixafion Time{_smilipg, vocalization and

fret/cry were recorded in order fto obtain a more complete picture

of infants' response "o fgcial stimuli over the first year of life.
Working from the notion of schema development (Eewis,%%é%%;

Lewis, Goldberg.& Rausch, 1963), it was hypothesized that the atten-

+ional value of facial stimuli would change over the first year, the

more realistic faces eliciting more interest in the earlier months

before complete schema acquisition and distortions eliciting interest

in the latter months after the schema is well ‘developed. This change,

in attentional value would be reflected in fixation changes.

Smiling .and vocalization ;hould also be affected by these
stimulus x age interactions. 'However, this inferac*ion'is unclear.
Kagan, et _L;'(f966) woufd predict that stimuli which match emerging
schema would elicit smiling and vocalizing, and Léwis; Goldberg and
Rausch (1967) have demonstrated that smiling was produced by violéfing
children's expectations. However, Spifz's.(f946)'work would lead one

+o believe that realistic stimuli will elicit mo re smiling as would

Gewirtz's ([965) work on secondary reinforcement and smiling. Thus,

smiling can serve multiple needs or motives.
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Method

Subjects

In order to observe age differences in response to facial

stimuli, we studied children from four different age gFOUpSL‘ To avoid
the effects of repeated presen+a+ion, a cross-sectional design.was

used. Fifteen boys and [5 girls were seen at each of four agé.levéls: |
|2 weeks of age (+ 4 days), 24 weeks of ?ge (+ 7 days), 36 weeks of ) |
age (+ 7 days), and 57 @eeks.of ége (f;9 days). “'

Apparatus

|

" The seating arrangement varied for eabh age group. The youngest
Ss were placed in a slightly reclining chair, while the oldest Ss

sat in a baby-feeder or high chair. 'The mother sat to the side and

rear of S. Both i'nfant and mother were completely enclosed and,

L] L] | : . L] ,.
except for several observation windows, were surrounded by a uniform

grey area. Immediately in front of S and approximately 18 inches

from his head was a grey screen on which the stimul i were presenfed.
by rear-screen projection.

Procedure

-

After S was placed in the appropriate position, four different

face stimuli were presented to each S. The stimuli, presented in

Figure 1, were: () regular face--a photograph of a male; (2) cyclops

face--a photograph of a one-eyed face; (3) schematic face-=-a line

drawfng of a face with all the features in their normal positions; and
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(4) scrambled face~-a line drawing with all the features mispiaced.

Each of the four stimuli was presented three times in random order

for 12 seconds. There was a l|2-second inter-trial interval during

‘which the screen was relatively dark. The order of presentation was

as follows: schematjc, scrambled, cyclops, regular, schematic, regular,
scrambled, cyclops, scrambled, cyclops, schematic, Eegular. | £ S
became sleepy or upset during the presentation, the eﬁisode'was termi -

nated and was resumed when S was again:in an alert state.

Measures

For~ measures were taken. Fingion T}me.was recorded by Two.
independenf.observers who were unaware pf the sfjﬁulus being presented.
The observers were hidden bghind The‘enc{osufe and were not visible
to the infant. The first -Time S oriented his head and eyes Toward
the array, the observers depressed a key.ﬁarkzng the durafibn'of that
fixation on an event recordef.-'The inter-scorer re]iabiiify;for FF

was .90.

Smiling, vocalizing/and\fret/cry were also recorded independently
on an event recorder oy/ two observers, regardless of whether S was

oriented toward the afray. These observers were also hidden behind

the screens. For the purpose of this pape?, only those behaviors
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emitted during or immediately affgr a fixation will be used iﬁ Thg
analysis. [+ was found that for smiie; vocafﬁzafion and fref/cry,
approximately 93 per cent of these behaviors occurred duriﬁg fixation, -
two per cent Qére emitved after and five per .cent prior to fixafiqnf
The five pe} cent emitted prior to fixation were not incfuded, since

it was not possible to defermihe what elicited the particular behavior.

The interscorer reliability for these measures was .93 for'sm%ling,

.87 for vocalization, and .84 for fret/cry.

Fixation Data

- Figure 2 prescnts the FF data for each age_grdup and for each

stimulus. Observation of the data indicate several important effects:

. (1) amount of fixation time éhanges, (2) sex differences, and (3)

stimulus differencés.

{. Amount of Fixation Time

The fixation time data indicate a decrease in looking for both

sexes over age (x FF 3M 6.38; 6M = 5.8, 9M 4.42, [3M = 4.41).
A Kruskal-Wallis test was performed for each stimulus wifh.sex com-
bined and the results indicate sﬁgniffcanf age effects (E<.052 for
each stimulus). |

2. Sex Differences

Boys looked longer than girls at all' four facial patierns. Com-

bining sffmu[i'fhis difference was significant for 3- and 6-month-olds
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(Mann-Whitney U test, U = 59, p<.05; U = 54, p<.02 respectively), but
failed to reach signifiéaace for 9- and ]33monfh~olds. While girls
Tended To show greaiar stimulus differentiation, this was clear]y

seen only at three months of age when girls showed significant

differentiation and boys did not.

3. +imulus Differences

A Friedman two-way analysis of variance (Siegel,.l956) was
performed for each age separa+ely. The results indicated that at

three months, girls showed significant stimulus differentiation

2 : .
(Xp = 10.76, p<.02) and the boys did not, while at six months, both

2
r

I T S P YT

girls and boys showed significant differentiation (X2 = [3.32, X

13.16, p<.0l, respectively). The 9~ and T3-month data failed to show

any signiticant differentiation for either sex. The resul+ts indicated

a decrease in differentiation and fixation across age, probably i
‘ .

reflecting a loss of preférence, at least as measured by fixation

tims, for this class of stimuli.

For girls at three months, the two photographs (regular and

cyclops faces) Were looked at. longer than the two [ine drawings

(schematic and scrambled faces); Sign test, p<.03. The boys' data

paralleled that of the girls but was not significant. At six months,

the distortions (cyclops and scrambled faces) were looked at significantly

[ess than the realistic faces (regular and schematic facesi; by Sign

test, p<.00[ for girls, p<.0l for boys.
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That there were no sjgnificanT‘STimqus differences at nine
. and_ I3 monfﬁs is a funciion of the réIaTiQer'low Tévél of response
to facial sTquIi‘aT these éges. éecause of this minimal respcnse,
developmenfai changes in _stimulus interest ar; not obvious. By a
simple transformaiion, the fixation changes may be more easily
observable. For each age level and sex,:fhe méan time S fixated on
eéch stimulus was compared to the sum of the fixafion‘fime'for all
four stimuli, and a percentage fixation +ime score was obtained.
Figure 3 presenis tThese percentage scores.

1t is clear that there is relafiv;ly fittle percenfége change

within The first year. Moreover:, boys show less change than girls.

For girls, the percentage-fixation time over age for regular face,

the most reélisfig, indicated a decrease in fixafign'over the first

year, i.e., the percentage of time they spent l[ooking at the array

decreased with age. xThe data for the scrambled face, the least

~realistic stimulus, indicated just the reverse. A Fisher Exact

-Probabi1j+y test anaiysié'was-berformed using the number of Ss show-

ing greater fixétioﬁ_ffme'for fegular'face‘¥hén to sqrémbiedifacé

at three and‘13‘mod+Hs."WhiIe 5oys"da+a wefe'ﬁof'sfgnifican%, girls'
data (12, 3, SQ.id disféibufion) were.S}gﬁificanT at the E<.05.[evel.
Thus, interest in_fhe 4eésT reaIisTf£ face acpompanieq'disinfereéf in

+he most reé!ﬂsfic.face.
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The data for fThe cicloos and schematic faces indicated a curvi-
linecar relation for both sexes. These are the two s+imuli which elicit
the grea?esf'changes in'responsé with increasing age. Moreover, what="

ever stimulus qualities these fwo arrays possess, they seem +o producé

reverse cffects. Cyclops face elicits relatively high fixations at

+hree and |3 months and relatively low fixations at six and nine,

while schematic face shows the reverse pattern. To demonsTraTé The

significanco of These changes, Fisher Exact Probability Tesfs'were
employed for tThe three versus six months and The nine QersuS‘IB moﬁThs |
comparisons. For vhe three-six month compa;ison t+he distribution
combining sex was 20,.10, 10, 20 £X2 = 5,40; p<.05), while Theucombined
sex nine=13 month compari;on was 10, 20, 15, 15, and did not reach
significance (X2 =" 1.40). The data indiceted that there were age

changes for schematic and cyclops faces over the first year; however,

+he nature of these changes were not as consistent as the scrambled-

reqular face changes.

To summarige t+he fixation ﬁafa, +hree results appear evident:
(1) there is a marked and significant decrease in-fixation toward
facial stimuli within Th; first year, (2) at all ages, boys look longer
than girls, aIThong'giris appear Tof;how sqmewhaf.greafér_sTimqus
di-fferentiation vhan do_boys; (3) fhefe.are age changes in fhe interest
Va]ue of These facial stimuli over the firsT.yeér such that realistic
‘s+imuli were preferred in the opening half 5} the first year and The

nonrealistic stimuli were preferred in +he second half.

-
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Smiling
The data on smiling are presented in TabIe‘I:' The small amounts
of time smiling (iless than fwo seconds out of 12 reflect boTh.The
<hort duration of a smile and the few Infants who smiled at %he

stimuli at each age.

¥ - — - - — - - - - -

e ®hn  Ba  wm  em  em e W S e

[. Amount of Smiling

Both the number of is wh9 smiled as well as the amount of
smiling increased as a function of age. Boys' data showed a monotfonic
increase across all stimuli, while +he.girls’ data also indicated
incr;ased smiling across the first year: -A chi square analysis tested
\The number of Ss smiling or not smiling in The fir§+ hal f-year as
compared to The second half-year for each stimulus vilth sex combined.
Increased smiling over the fjrsf year was aanren+.for each stimulus,

2 N : e e e e .
(reqular face, X = 2.86, .05<p<.10; schematic 'face, X2 = [0.03,

p<.0[; cyclops face, X2 = [.82; scrambled face, X2:= 6.02, R<'02)'

2. " Sex Uifferences . oo

While girls tended to smile more than Boys, the differences at
each age were not significant. Girls did show significant stimulus
differentiation at each age while boys did not. In order to test: This

sex difference in stimulus differentiation, age.gfoups were collapsed

and each S's score for the difference between the sum of schematic plus

¢

reqular faces versus cyclops plus scrambled faces was obtained. Boys’
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difference scorcs were compared to girls' by a Mann~Whitney U test
which revecaled significant sex differences in smiling, the girls
having shown more difierentiation than boys (Z = 2,59, p<.0l).

3. +imulus Differences

Boys' smiling data, like their fixaf}on data, failed to show any
significant stimulus differences at any ade; 'Girls"dafa, unlike thelr
#ixation data, showed significant stimulus differences throughout the
first year (by Friedman two-way analysis of variance: 3M, Xi = 9.38,
p<.05; 6M, Xa ='4-74. g<-f5;'9M; X% = 8.54, p<.05; [3M, Xi = 7.92,
p<.05). Thus,.while fixation time differences diminished over age,

smiling response was constant.

Observation of the data of Table | reveals that schematic and

regular faces elicited more smiling than did tThe cyclops and gcrambled

aces for each age level. A Fricuman two-way analysis of variance
with age combined indicated significant stimulus differences for girls
(X5 ="31.86, p<.00[), but not for boys (X%.=_5.75); In order to tTest

whether regular and schematic fuces were significénfly different from

cyclops and scrambled faces, a ngn test was pérfprmed at each age level

and indicated for girls significant differences across age (3M; p<.004;

6M, p<.03; 9M, p<.09; I13M, p<.03, all two talled)
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Finally, Figure 4 presents the percentage of smile fto each
stimulus as a funciion of the total amount of time smiling to all
four stimull at each age level. The percentage score was obtained

in +he samc manner as were the fixation percentage scores. The data

of Figure 4 indicate That regular and schematic faces elicit more

smiling than cyclons and scrambled faces at each age level. Unlike

fixation data, sTimu[us differences as @ function of age are invariant
and appear to indicate that regardless of fixation changes, smiling,
at least in The first year, is elicited by a class of realistic facial
patterns, l.e., arrays having all features in tTheir normal positions.

Vocalization

Table 2 presents the vocalization data. As found for the smiling

data, there was relatively litvle vocalization for these stimuli at

+hese age levels.

1. Amount of Vocalization

Both the amount of vocalization and fthe number of Ss vocalizing

indicate increases in vocalization for all stimuli across age. Boys

showed a2 monotonic increase across age which parallels their smiling

. Gata. Girls showed an increase for tThe first nine months which also
1

parailels their smiling data. Using a Mann-Whitney test fto compare the

amount of vocalization. in the first half year with the amount of ‘'vocali-

. zation in the second half year revealed a significant difference for
boys (Z = 2.25, p<.03) and a trend for girls (z = [.35, R<.IOf.
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2. Sex Differences

The data indicatfe +that giris vocalize more Than boys t+o each

*

stimulus at all ages with the two exceptions of scrambled face at

*

six months and cyclops face at I3 months. Combining age and stimuli

resul®s in a significant sex difference (Mann~Whitney U TesT; Z = 2.45,

p<.02). Combdbining age, girls also showed significant stimulus dif-

ferentiation (Xﬁ = [2.53, p<.0[), while boys did rot. This finding
was consistent with the smiling and fixation data.

3. +imueius Differences - '

The data on vocalization showed no stimulus differentiation
decreases over age;‘ Girls showed significant vocalization differences
between The stimuli when age was combined'(X%.= 12.53, p<.0[), while
boys failed To show significénf.differences. Girls' data revealed

thut reqular face élicited more vocalization than the other stimuli

at+ each age level. Combining age, a comparison of regufar iace to .

+he ‘other three stimuli by the Sign test revealed a significanT
dJitference at less than the .01 level. No other differences were

significant. Moreover, observation of the percentage change data of

Table 2 reveaied no age change-stimulus intferactions.

Fret/Cry

' Fret/cry data were included in the present study in order to
determine whether any of the photographic stimuli would elicit con-

sistently fearful or unpleasant responses. Further, since stranger
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anxiety should occur somewhere within the second half of the first
. year, the effect of these four stimull on thls response was of
interest., Table 3 presents the fret/cry data which also indicate a

low frequency of occurrence.

. Amount of Fret/Cry \

The data, both number of Ss and amount of fret/cry, reveal a
decrease in fret/cry over age. A 6hl square analysls comparing the |

first half year to the second with-sexfcombined revealed that thls

. | 2
decrease was significant for each stimulus (scrambled face, X = 5.2,

0:<,05; schema+tic face, X2 = 4,08; cyclops face, X2 = 7.70, p<.0l;

" regular face, X2 = [0.83, p<.001).

2. Sex Differences

While boys generally showed more fret/cry than girls, there were
no sex differences for each age or for.age’combiﬁgd,»nor were there |
any differences for any of the indiv[dual.s«lmull.

3. Stimulus Differences

A Friedman two-way ana1y§is_of variance for either sex failed

to show any significant stimulus differences for age combined or for
each age group separately. Further, the percentage score transforma-

Tions also presented in Table 3 failed to show any consistent age-

L

stimulus t+rends.

Behavioral Correlations’

Table 4 presents the rank-order correlations for each of the

measures considered for each age level with stimuli combined. A rank

" .
. . . . '
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of 1 was given to that S who smiled most, a rank of | was given to

that S who vocalized most or exhibited the most fret/cry.

The data reveal *haf for girls, smiling wa; posifively.coérelaféd
with vocalization and was sjgnif}canfly'cgrrelaTéd fof six and [3- |
month-old Ss. Further, smiling was negatively correlafed.wlfh fret/cry,
this being signfficanf at three months... Fina!lyy wﬁile vqca[i%afion
was positively correlated with fret/cry, the correlation was|Qery low
and not signifitanf. The boys' da%a in general parallel that of The
girls and indicate a positive ;orrelafién between smiling and vocafif
zation which was signifjcanf at nine and-13 months. There were no
other consistent celafions for the boys.

In summary, for both sexes, smiling and vocalization increased

over age while fret/cry decreaSed. Smiling and - vocalization were

elicited by regular and schematic faces, érrays which were most

o

realistic. There were no stimulus differences for ffef/cry. Girls

smiled and vocalized more than boys and showed stimulus differentiation

while boys did not.
. Discussion

[+ is safe to assume That schemata in infants are in flux,
changing and being redefined as the infant experiences more of the
world around him. Moreover, at any given point in his development,

an infant has a particularly formed schema which with time will

Full Tt Provided by ERIC.
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modify. An external stimulus corresponding to a well~-formed schema
as well as an external stimulus for which there is no schema will
elicit little attention. Those stimull for which there is a partial

schema (i.e., developing schema) or which violate an existing schema

will elicit attentive behavior (Piaget,. 1954; Berlyne, 1960; Fiske &

Maddi, 1961). Applying tThe present data to this theoretical frame-

work, it might be argued that .in the early months, before a face i

schema is sufficiently formed, reqular face, a slight violation of

the emerging schema,would elicit more attention Thaq scrambled face,

[}

a major_violaifon of the emerging schema. However, ‘once the face

schema is well develdped, distortions of that schema should elicit
more attentive behavior. |Indeed, if one discounts the three month -

data for each of the stimuli, preference for the schematic face,

more realistic than the cyclops face, decreases over age, while

preference for the cyclops face increases. While alternative expla-

nations are possible, the data clearly indicate age changes over the

first year in preference to Yhese face and face-like stimuli.

The smiling response data uslng these four photographs revealed

-

‘several impor%anf results. Giris' data indicate that smiling decreased

at six months and reached a peak at nine months. The smiling data

for boys indicate, in géneral, a monotonic increase as a function of

age, with no trough at six months. The data for girls' response to

a ‘photograph of a male ‘ace generally agree with Gewirtz's data (1965)
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on home-reared children's response to a live human'female'face;.
Both sets of data indicate a trough at six months of age and mékimum
smiling at three months and at ‘the 9-13 month leQel;{ Watson (1986),
using both [ive male and female faces also fodnd that Thére was a
peak at around three months and a Tropgh at si§ months. Thus, it

is clear that both photographs (at qusf of a male face) and live:
faces elicit greater sﬁiiipg at Thréé'fhan at six mon+hs: Boys'
failure to show any trough at sié months and to show a monotonic
increase in smiling over the first year does nof.aérée with Gewirtz's
findings. Howgver; Laroche and Tchepg (f983)”aiso found no trough
at six monThs.and a monotonic increase at ‘least for the first nine
months. The data from the presenf.work ugipg pHoTpgraphs'insTead of
Jive faces resulT in né.gre;fer»differences +han are found between

investigations using [ive faces.

I+ is interesting to note that while realistic. faces (schematic

and regular) elicited more smiling than the distorfed faces (cyclops

and scrambled), all face and face-like stimuli éli;ifed increases iﬂ
smiling, and that f;r the girls, each stimulus showed a trough at

six months and peaks at three andﬁniné mpnfhs;' Smiling to p{cfures
over the firgf year i§ not limited to realistic patterns of faces.
infants up to a year of age will*shile to any paTTérn which resembles

or contains some features of a face. Thus, while faces elicit more

smiling than non-faces, responses.to face~like stimuli seem to follow




Lewis, et al.

similar developmental paf*erns; Although Thié may be the case, the
frequency of smiling is a function of Tﬁe nature of the sffmu[us
presented. Distorted faces elicit less smiling.fhan'non~dl§+or+ed
ones and this reiation remains invariant over the first year.

The vocalization data are in some ways similar to the smiling
data as reflected in tThe re[afive[y-hjgh correlations between the

two measures. Both sexes vocalized increasingly as a function of

age and vocalized significantly more to the regular face than ¥o the
others.
Recent data indicate that faces elicit. more vocalization and

smiling than nonfaces (lLewis,

éi él;; f953§ Kagan'& Lewis, 1965) and
that a realistic face ellcits more vocalization and smiling than |
relatively less r?alisflc;oneéi There ane'sevérai possible'erIana-
tions for this finding: (1) faces may act as an .innate Eeleasing
mechanism for the smiling fesponse (T.inbergen, 1951); especially in
opening k

the / months of life; (2) smiling Is a learned response asso-
ciated through secondary reinforcement Qifh faces (Géwirfz;‘l9655;
(3) smiling is related +o an "aha" reacfibn‘in Thé aésimi[a¥ion of
partialiy novel stimuli,

I+ is clear that smiling aﬁd vocal'izing can serve any number of
needs or motives, and it wqu[d'be diff?culf'To'specify»fhaf'fhese '

responses are elicited for one reason exclusively. However, since

smiling and vocalizing have been experimenfélly~erici+ed only by
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facial sTLmuli, It is not possible to state as Kagan, + al. have,

that smiling results from Thé assimilation of partially novel stimuli

alone until smifipg‘fo novel stimuli other than faces has been |

'demohsfraféd. Work with socially deprived and non-socially deprived
. infants indicates that, at least for the first eight to [2 weeks,

smiling and vocalization are relatively independent.of the environ=- i

menTA(Gewirfz,‘1965;‘Provence, |965;.Lenneberg; Rebélsky &-Nichols; i

1965). This fihding lends support fo a nofipﬁ-of initial iﬁnafe‘ I

releasers for Tthése. responses, after which envfronmenfal reinforqers | i

become increasingly important. |

One of the chief reasons for obseéving fret/cry behavior was
to determine the effect -of stranger anx{efy on the infant's response

to these four stimuli. A decrease in the freduency of fret/cry over

age and no stimulus differences at any age were indicated. Thus,
The present data could find no evidence of a fear response. Morgan
and Ricciuti ([965) recenfly reported that fearful responses are

elicited not so much by the presence of sfréngers as-by their approach

o the infant. . Whenevef a live face is presented, the presénfafion
(moving over the infant) mjgh+ constitute an'épproach; wheréas the
éppearance oan picture at a ceFTain focus might not. Moreover, S
might be ablgAfo discrimfnafe between a jiving pergdw and a'fwb-dimen-‘
sional picfurg or inanimate object. In any evenf; the four stimuli

failed to elicit any consistent or observable fear responses. However,!
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observation omeany of The §§ in the present study indicates that
the approach of a strange e%pefimenfer did elicit an anxiety responsex
even though the sfimu!i'fhemselves were unable to dQ SO,

| Girls‘genebally'shbwed‘greafer differentiation amongAThe siimul?
not only in terms of their fixéfion,dafg, but also in terms §f:+heir'
behavioral data. This sex difference has‘now been.geen in several
samples for various types of visual and auditory stimuli (Kagan &
Lewis, 1965; Lewis, et al., 1966) as well as tactile éfimufi (éel|;
1964), and strongly suggest¥ impof?anf and early differences fﬁ(response
to sfimulafion,- One iﬁplicafion of these differences {s that girls
may be better able to differentiate stimuli in Tﬁeir environment. If
this is the case, later sex differences in the development of such
behavior as language are moéé easily understood. fhaf'is, if girl

' '

infants are better able to differentiate soinds at ear!ier ages, |
their acquisition of language should -also occur earlier. While'afl,',
the longitudinal data is not yet gafhered;.we-are finding increasing
evidence that infants who show early audjfory differentiation tend
to show earlier language acqu}s}fion;

In summafy, Thg fixation data, especially for girls, Varied
over the first year, wifh.reafisfic gfimuli'associafed wifh‘emergenf
schema being preferred during the %irsf half.yeaf and distortions of

the developed schema beipg preferred in the second half year of life.

However, smiling and vocalization remained tnvariant and indicated
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+hat tThe realistic faces elicited significantly more smiling and
vocalization than the distorted faces: The difference between tThe
measures suggasts that the responses aré under *hé sgrvice of at
least two different sys*ems; one presumably affec*éd b9 schema

L]

development and the other by some invariant process such as an

innate releasing mechanism or social learning.
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Footnotes
l. This research was supported in part by Grants HD-00868,
FR-00222 and %R~05537 from the Natlonal Institute of Mental
Health, United States Public Health Service. Appreciation
for data analysis is given to Lynn‘Godfrey and Judy Lovett.
2. The probability statements for the Kruskal~Wal{is one-way

-

“analysis of variance and the Friedman two-way analysis of

variance are both two-tailed.
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Table |

Mean Time Smiling in Seconds by Stimulus, Age and Sex

Schematic Scrambled Cyclops Regular Total
a -b - - - -
# X # X # X # X X
3 Months
Boys 4 0.30 '3 0.07 2 0.06 3. 0.21 0.16

Girls 5 0.67 '3 0,60 '3 0,20 7 1.38  0.71
6 Monwths

Boys 5 0.46 2 0.05 | 0.02 4  0.47 0.25

Girls 3 0.2 2 0.06 3 0.20 4 0.42 0.22-
9 Months

Boys 8 0.64 6 0.26 5 0.18 5 0.78 0.47

Girls 9 2,08 5 0.82 6. 0.62 9 1.94 1.36
|3 Months

Boys 8 1,00 "6 1,02 8 0,63 .8 1.51 1,04

Girls 8 .29 6 0.73 6 0.42 6 .43 0.97

\
’

a = Number of subjects who showed smfling regardiess of the length
of time of the smile.

o
L]

Mean amount of smiling for all the subjécfs whether they smiled
or not. ‘




X1
X1
X1

6 Months

Boys 4 0.38 (I3) 8 .04 (35) 7 0.79 (25) 8 0.78 (26) 0.75

Girls. 9 .18 (23) 7 0.97 (19) 8 1.40 (27) 11 1.56 (31) i.28

\O

Months

Boys 10 0.78 (24) 9 0.83 (26) 10 0.80 (25) 9 0.78 (25) 0.80

Girls I3 2.03 (22) 12 2.34 (26) 14 2.05 (23) 14 2.60 (29) 2.26

“Lewis, et al. -27m
Table 2
: Mean Time Vocalizing in Seconds by Stimulus, Age and Sex '

Schematic Scrambled Cyclops Regular Total
a -b c - '

- N A 5 ¥ 4

3 Months . . \

Boys 7 0.48 (20) 8 0.66 (27) 12 0.67 (27) 9 0.64 (26) 0.6!
 Girls 6 0.88 (21) 8 0.77 (19) 9. 1.0l (25) 10 [.43.(35) 1.02

|3 MonThs
Boys 8 0.97 (18) 10 .14 (22) 13 1.46 (28) 1l .65 (32) .31

)
g Girls 7 1.15. ¢21) 7 1.28 '(24) 7 0.74 (14) 10 2.25 (41) 1.36
L
f

s = Number of subjects who showed vocalizing regardless of the length of
+ime of the vocalization. ' .

|

E

t b = Meah amount of vocalizing for all the subjects whether they vocalized
or not. .

¢ = Percentage of vocalization to particular stimulus as a function of total

amount of vocalization to all stimuli » '§|
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Table 3

Mean Time Fret/Cry in Seconds by Stimulus, Age and Sex

Schematic Scrambled Cyclops Regular To}al

X1

£ % AN B 2 4§ K % %
3 Months
Boys 1 0.7! C11) Il 1.89 (29) 11 1.91 (29) 12' 2,00 (31) 1.63
Girls 9 0.63 (22) 8 0.37 (13) 9 0.91 (32) 9 0.94 (33) 0.7l
6 Months

Boys 5 0.77 (27) 4 0.51 (17) 5 0.70 (24) 8 0.95 (32) 0.74

Girls 8 0.28 (19} 6 0.19 .(13) 8 .0.63 (43) -9 0.37 (25) 0.37
9 MonThs . | ) )
Boys 6 0.24 (14). 4 0.41 (25) & 0.71 (43) 8 0.30 (18) 0.42
Girls 8 0.47 (30) 7 0.53; (35) 4 0.03 (;21 5 0.51 (33) 0738

|3 Months

Boys 3 0.04 (I1) 3 0.14 (22) 4 0.14 (36) 2 0.11 (31) 0.10

Girls 4 0.00 ( 0) 2 0.00 (¢ 0) 2 0.03 (27 4 0.09 (73) 0.03

a = Number of subjects who showed fret/cry regardless of the length of
time of the fret/cry. '

5 = Mean amount of fret/cry for all the subjects whether they fretted/cried
or not. » ' '

Percentage of fret/cry to pérficular\sfimulus as a function of fotal
amount of fret/cry to all stimuli. S|

TS + 32 + 83 + S

Q)
n

| 4
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Table 4

Behavioral Correlations with G+imuli Combined for Each Age and Sex

Smile Voc F/C
3 Months
Smile | ~——— .22 : -.53% |
Voc .07 ‘ -———— A ?
Fret/Cry -.l6: f =2 -
| 6 Months |
Smile N -———— .4 8% T =40 i
Voc ] 17 ———— . .25
Fret/Cry o .33.' 236 B
9 Months
Smile C e o .12 . -.06 ;
Voc .50% - 13
Fret/Cry -:!! 21 ————
Months
Smile - JH4 %% _,|oi
Voc L62%% ---- v .14 |
Fret/Cry .23 -.13 -—--

Boys' data to the bottom and lef+
Girls'data to the top and right

¥p<.05, | Tail
¥¥p<,01, | Tail

©
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Figure Captions

Four facial arrays used as stimuli. Top leff?-scrambled face;
Top righf—-cyélops face; bottom lef+~—schema+i¢ face; bottom

right--regular face.

Mean first fixation time as a function of stimulus and sex

for each age level.

\

Mean per cent of Time fixated as a function of stimulus,

age and sexX.

Mean per cent of Time smiling as a function of stimulus, age

and seX.
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